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The mean seasonal rainfall for the three is found to be 
as follows: 

Inches 
1 8 ~ 1 8 7 7  __--------- . . . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  14.09 

14. 53 
- 15.33 

The driest winter in the entire series was that of 1862- 
63, with an estimated rainfall of 4.30 inches; the wettest, 
that of 1883-84, with a measured rainfall of 38.18 inches. 

In the first of these 27-year periods there was a rela- 
tively wet series of seasons from 1851 to lS62; two disas- 
trouslv dry seasons followed: then came another relatively 

Inchas 
1 8 5 0 - 5 1 _ _ _ - - _ _ _ _ _ _ _ - _ _  8.60 
1 8 5 1 - 5 2 _ _ _ _ _ - _ - _ - _ _ _ _ -  15.30 
1 8 5 2 - 5 3 _ _ _ _ _ _ _ _ _ _ _ _ _ - _  17.20 
1853-54 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  15.50 

1855-56 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  12. 60 

1857-58 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  18. 50 

1859-60 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  18.60 

1861-62 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  32. 00 
1863-63 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4. 50 
lS63-64 .______________ 6. 30 

1854-55 _ _ _ _ _ - _ _ _ _ _ _ _ _ _  18. 00 

1856-57 _ _ _ _ _ _ _ _ _ _ - _ _ _ _  5. 90 

1 6 5 ~ 5 9 _ _ _ _ _ _ _ - _ - _ _ _ _ _  10.20 

1 8 6 & 6 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  13. 70 
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SOLAR OBSERVATIONS 
SOLAR RADIATION MEASUREMENTS DURING NOVEMBER, 

1931 
Jolla, and Miami; and a deficit at Washington, Madison, 
Lincoln, Gainesville, and Twin Falls. 

Skylight polarization measurements made on 4 days at 
Washington give 60 for the mean percentage of polariza- 
tion, with a maximum of 66 per cent on the twenty-fourth. 

cent on the fifth. These are above the corresponding 

1. 1 . I  1 1 1 L T X T  l : - - ~ - -  - 2 T I - . - l L .  Data received too late to be included in Table 2 for 

By HERBERT H. KIMBALL, in charge, solar radiation investifzations 

For description Of instruments and their At Madison, polarization made on 4 days 
exposures, the reader is referred to the January, 1931, give a mean of 72 per cent with a madmum of 75 per REVIEW, page 41. 

Table 1 shows that solar radiation intensities averaged 
above the normal values for November a t  Madison and for each in November. 

Oc toher. sllgnciy Deiow normal a6 vv a s u p o n  ttuu u c o i u  
Table 2 shows an excess in the total solar radiation received on a horizontal surface at chicago, N~~ york, Gainesville, Fla., weeks beginning, October-- 1 8 15 22 

Weekly averages of solar radiation, gr. cal. 
and Freano as compared with November xmm.mls for the min. cm 2 - _ _  - _ _ _ _ _  _ _ _ _  - - - - _ _ _ _ _  - - - - _ _  - 307 308 403 354 
respective stations; close to normal a t  Pittsburgh, La Departures from normal values-------------92 -88 -8 -46 
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8 8.m 
- 
75th 
mer. 
time 

__ 
e. 
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TABLE 1.-Solar radiation intensities during November, 1931 
[Gram-calodes per minute per square centimeter of normal surface] 

Wrshingtoa, D. C. 

Area 

Spot Group 
~ _ _ _  

Total 
area 
for 

2; 
78.7' 175.7' 170.7" I 60.0° I 0.P I 60.0° I50.7' 155.7" 17S.7' 

Air mass 
- 

A . M .  i I r. M. 

Noon 

Local 
niran 
solar 
tinic 

hngi-  
tude -- 

5. 56 
3.30 
3.81 
3.81 
5.36 
7 . a  
..... 
__._. 

Lati- 
tude -- 

0 0  

Lincoln, Nebr. 

..... 
...... 
...... 
...... 
..---. 
_____. 
._.__- 
.__._- 
.____- 

.................. 
4n ...... 
46 86 
93 ...... 

154 247 
108 .___ _ _  
463 571 
93 93 
77 77 
25 25 

1 Extrapolated. 

TABLB 2.-Total solar radiation (direct+diffuae) received on a 
horizontal surface 

[Gram-calories per square centimeter] 

AVERAGE DAILY TOTALS 

222.4 

223.2 
317.2 
223.3 

224.1 
225.2 
222.6 

317.4 

315.5 

Nov. 5... 

-0.5 

-0.5 
+ i . O  
-0.5 

-0.5 
-0.5 
-1.0 

+R.O 

+s.n 

5.0 4.0 3.0 2.0 

POSITIONS AND AREAS O F  SUN SPOTS, NOVEMBER, 1931 

11.0 2.0 3.0 4.0 I 5.0 p 

I _ - - _ _ _ _ ~ _ _ _ _ ~ -  

[('ommunicated by Capt. J. F. Hellweg, Superintendent United Statas Naval Observa- 
tory. Data furnished by Naval Observatory in cooperation with Harvard, Yerkea 
Perkins and Mount Wilson ohserratories. Tbe diilerenees of Ion itude are measured 
from cehral  meridian positive west. The north latitudes are p f u .  Areas are cor- 
rected for foreshortendg and are expressed in millionths of sun's vislhle hemisphere. 
T h e  total area, including spots and groups, is given lor each day in the last column.l 

tal. cal.  cat. ea~. cal. 
................. 1.24 

........... 1.01 1.25 

........... 0.78 1.12 
............ 0.92 1.28 ...... 

(1.49) 

0.87 1.07 1.24 1.38 1.49 

...... ...... 

...... 

Date 

c a ~ .  cal. cal. ! cal. mnz. ........................I ...... 3.96 
1.34 1.15 1.00 ass 3.45 

................. 0.84 ...... 4.19 
0.80 .................. 7.57 

............ 0.96 0.81 0.661224 
1.28 ............ I ...... 9.14 
1.14 (1.05) (0.88) (0.76) ...... 

-0. OS +O. MI +O. 04 +O. OS ...... 
~ _ _ _ _  

1931 
h ov. 1 (Naval Observatory). -. . 
h ov. 2 (Terkes Observatory) - -. . 
Nov. 3 (Naval Observator)) . . 
Nov. 4 (Naval Ohserratory) ... 

Nov. .5 (Naval Observatory). . 

Nor. 6 (Naval Observatory) . 

.____. 

Nov. 7 (Saval Observator)). ... 
Nos. 8 (Saval Ohservatory .... 
Suv.  9 (Naval Observutory) .... 
Kov.  10 (Naval Observatory.. .. 
Nov. I I (Naval Observtttory). .. 

................... 

.____----._________ 

................... 

................... 
--_.__. _ _ _ _ _ _  

................... 

Nov. 12 (Naval Observatory.--. 
Nov. 13 (Naval Observat.ory) -. 
Nov. 14 (Naval Observatorv) ... 

......... 

......... 

......... 
........ 
........ 
........ 

Nov.3  B70 
Nov.4 3.W 
Nov.6 3.83 
Nov.13 4.37 
Nov. 18 4.57 
Nov. 22 4.95 

Meana _ _ _ _ _ _ _  _ _ _ _ _ _  
Departures..- ...... 

Sov.  15 (Saval Ohservatoryj I 
Sov.  I6 (Sard  Ohserratory) ... 
Sov. 17 (Savtll Ubsarvatorv L.. 
SOT. 18 (Saval OhserratorbJ.. . 
Kov. 19 (Perkins Obserrati,ry ... 

I ............ 

...... 

...... 

.................. 
..... (1.84) 

' I '  

............. 

I 1.24 
0.92 1.05 1.22 1.36 
0.98 1.11 1.31 1.42 ,.. 

1.06 1.14 1.35 
0.96 1.10 1.32 

1.19 
(0.96) 1.05 1.18 1.93 
+O.W +0.04 +0.04i+0.04/:::::: : ..... i+O. lO ............. 

Nov. (Naval Observatory). .. 

Nov. 21 (Naval Observatory) _ _  . 
Nov. 22 (Navsl Ohservator?) L . .  

Nov. 23 (Naval Observatory).. 

Nov. 24 (Naval Observatory). 

NOV. 2': (Naval Observatory) ... 

Nov. 26 (Naval CJbsFrTatory). 

Nov. 25 (Perkins Observatorq).. 

Nov. 28 (hIount Wilson) _ _ _ _ _ _ _ _  
Nov. 29 (Mount Wilson) ........ 

Nov. 30 (Terkes Observatory).. 

1Y31 

Nov.2 _ _ _ _ _ _ _ _ _  4.95 0.83 0.96 1.11 1.31 1.54 1.31 
Nov.4 ......... 3.81 ...... 0.68 0.89 1.26 
Nov.6 _ _ _ _ _ _ _ _ _  3.81 .................................... 
Nov.0 ......... 6.16 ...... 1.00 1.08 1.24 
Nov.7 ......... 4.75 0.78 0.86 0.99 
Nov. 18 ........ 249  ...... 1.00 1.11 
Nov.24 ........ 287 1.03 1.15 .......................................... 
Nov.25 .............. 0.93 1.00 1.16 1.38 ............ 

Departures..- _ _ _ _ _ _  -0.01 -0.07 -0.11 -0.04 .___ _ _  -0.04 
MWIU _ _ _ _ _ _ _  _ _ _ _ _ _  0.88 0.96 LOB 1.90 ._____ (1.31) 

&feandailyareaIor November ... 

1.13 1.00 0 .8c '6 .76  
.............................. 3.81 

1.27 1.14 0.99 2.87 
.............................. 3.99 

.................................... e.50  

.................................... 5.79 
2.36 

1.21 1.10 ...... 3.30 
1.80 1.08 ~ 0 . 8 ~ )  _ _ _ _ _ _  

I - - - - - -  +O. 01 +O. 04 =@. 00 

I Heliographic 

No;;;her, ~ Relative N o v e g b r .  Relative 
nuinhers numbers 

~~ 

stand- __ 
rd ciril DitT. 
time long. 

November Relative 
1931 1 numbera 

H ni 
11 38 
14 4 
10 17 
11 R i  

in  in 

10 36 

1 _ _ _ _ _ _ _  1 8 ' .  11 _ _ _ _ _ _ _  
2 _ . _ _ _ - _ !  14 12 - - - _ _ _ _  
3 _ _ _ _ _ _ _ '  Ec 17 13 _ _ _ _ _ _ _  
4 - - - - - - - 1s 14 _ _ _ _ _ _ _  
5 - . - - . - - 24 

6 - - _ _ - _ - - - - - _ - _ _ -  1 6 - - - - - - _  
7 _ _ _ _ _ _ _  a 13 17 _ _ _ _ _ _ _  
8 _ _ _ _ _ _ _ I  12 18 _ _ _ _ _ _ _  

16 19 ______. 

1;:::::I-i 0 20 _ _ _ _ _ _ _  

10 23 
10 58 

11 9 
11 49 

12 55 
13 34 
10 57 
10 13 
14 20 
11 47 
11 2 0  
10 8 

10 20 

13 14 

in 61 

in 32 

0 21 - _ _ _ _ _ _  29 
0 22 _ _ _ _ _ _ _  
0 23 _ _ _ _ _ _ _  

1 5 _ _ - - - - - - _ - - _ - - - -  2 5 - - _ _ _ - -  44 

0 26 _ _ _ _ _ _ _  Mbc 42 
8 27 _ _ _ _ _ _ _  a 34 

€4 28 _ _ _ _ _ _ _  31 
10 2 9 - - - - - _ _ - - - - - _ - - -  

I 26 
d 16 30 _ _ _ _ _ _ _  

10 54 

10 11 

OCt.28--. 
N 0 v . L -  
NOV. 12-- 
NOV. le.- 
Nov.#I-- 
Accumu- 

l a t e d  
deparb 
urea on 
DOC. 1- 

- 

I 
1 

-an. 0 

D E P A R T U R E 8  F R O M  WEEKLY NORMALS 

--I -21 -20 +9 4-13 -6.5 +3+74) +45+22 +7 __._ 
-4 +9 -4 +42 +86 -41 +25 -9 +23-38+29 __._ 

-23 -23 -!dl +21 -27 -13 -2 -44 +3+13 -34 _ _ _ _  
+4 -m -91 +is +7 4-1 -0 +24+32+30.-.- 

-69 +I1 -44 +I6 2 4-24 -38-73 +2-40-17.-.- 

- 1 . m  +a783 +m +z, MIQ +2,394 -5. WI -1,478 _ _ _ _  +i,eas _ _ _ _  _ _ _ _  .___ 

+2. n 
+is. n 
+26.5 

-23.0 
-55.0 

--D h 

14 12 -53.5 
-14.5 

-2. 5 
11 51 -5.5 

0.0 
+lo. 0 

13 o +7.n 
+25.0 

14 3 +19.0 
+38.0 

10 21 +28.5 
+!&I. 0 
+31.5 
4-36.5 
+45.5 
+47.5 
+49.0 
+54.0 

io 45 -2i.n 

.........I ...... 

311;. 3 s .  2 2 I+lO. +120 0 

327. 2 ;+in. E 
328.7 +in G 
333.7 ]+io: m 

.......I ...... 

..... 1:: .....I 

................ 

31 I_ ............ _ _ _ _ _ _  401 1 432 
..___. 31 _ _ _ _ _ _  
___._. 432 463 
_ _ _ _ _ -  80 __.__- 

51 _ _ _ _ _ _ _  ._____ _ _ _ _ _ _  330 461 _ _ _ _ _ _  31 __.__. 
._..__ 340 371 
...... 75 ...... 
...... 287 362 

14 _ _ _ _ _ _ _  _.____ 
3 ............. 
0 ............. 
3 

190 ............. 
7 . - - - -. - - - -. 

19 .-.__________ 
334 .______ 876 

............. a01 

- - - - . . - - - -. . - 


